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AUTHORS, Babakov, A,A,, Zotova, Ye.v,
TITLE, Corrosion of steels in production low-nitrose sulfurio acid

PERIODTSAL; Referativnyy zhurna), Metallurgiya, no, 10, 1961, 49, abstract
101340 ("sb, tr, Tsentr. n,.1, in_- chernoy metallurgil”, 1960, no,
17,322 - 326)

-

TEXTs The authors analyze the Possibili+y of replacing Pb by steel in
heat--exchange and cocling equipment when producing low-nitroge H80,. Cast
:hrome-niokel-'molybdenum-oopper (I) steel apecimens with a differen Cr, Ni and
C content werse deformed industrial condttions in low nitrose Hgso? (76%

H280, and 0.05% HNO - 13500, me effect of Cr (5 . 27%8) and N{ (9 . %) /
was 2iudied on low-éarbon I-specimens containing Mo 2% and Cu >%; end the effeat

of € (0,02 < 0,30%) on X19H 28 M3 113 (Kn19N28M3D3) and X23HoBM3) 3 -
(Kh2}N28M3D)) steel, pecimens were quenches from 1,200°C prior to the

Y8318, The magnitude of corrosion of low-carbon Specimens I with 3% Mo and %

Cu, depends op the Cr oontent to a higher degree *han on the N1 content, With

& higher Cr amount, inoreased from 5 to 19%, “he corrosion rate drops noticeably,
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AUTHORS : WBahakoxa‘Avaf,~Candidate of Technical Sciences;
Zhadan, T, A., Engineer

TITLE, The effect of austenite-forming elements on the Properties
of %28 (Kh28) grade steel,

PERIODICAL: Stal!, no. 3y 1961, 276 - 279

. f
TEXT: High-chrome (28.5 %) Kh2g grade steel (without titanium)

shows g clearly defined, coarse-grained erystal structure in a cast con-
dition, which results in g reduced ductility. High-chrome ang titanium-

~containing ferrite type X177, X257 (Kh17’1‘, Kh257) grade steels are also
brittle in the welding zone (ax is below 1 k

- 102810007-2"
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the latter were rolled into sheets 4 mm thick. Both processes took place

at 1500 - 1100°C. The sheeis were heat-treated at 900 €, water-cooled,

then rolled to 2 mm thickness. The mechnical properties and tendency to
intercry¥stalline corrosion were tested on specimens heated to 800 - 1000°C
(welding) temperature, for two minutes per ! mm thickness, ag well as at /
1100 - 13000C, for 1 min per 1 mm thickness. A change in the mechanical \>(
properties and structure could only be observei with an increased nickel-
content, when austenite develops at the border of grains, over the entire

volume of the metal, increasing its strength and toughness. Upon studying
the temperature effect, it was found that steels alloyed with 2 - 6 %
nickel do not change in strength and ductility to any great extent, when
the temperature was raised from 800 to 1200°C. The highest values for
toughness in X28R6 (Kh28N6), X28H3A (Kh28N3A) and X28H4 (Kh28N4) type steels
were observed after heating to 300 - 1000°C. Steels containing max.3% nickel

had a toughness below 1 kgm/ em® irrespective of the heating temperature.
Upon incrasing the cooling rate (in water), the toughness of the Kh28N4
steel increased by about 10 kgm/ cm®. Most probably during rapid cooling
various intermatallic phases cannot separate from the solid solution, so
that the grain borders remain clean and the intercrystalline adhesive forces

increase. Increasing the holding time to more than 5 minutes did not
Card 2/7
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change the toughness,as, evidently this time is sufficient for the concen-
tration of the solid solution to attain an equilibrium. Repeated heating
to high temperatures with subsequent cooling in air only reduced the tough-
ness. The tendency of the steels to intercrystalline corrosion was tested
on sheets after various heat treatments (FOCT = GOST 6032-51). The maximum
resistance against intercrystalline corrosion was found in Kh28 grade steel,
irrespective of heat treatment, when adding 4 - 6 % nickel. Kh2BN3A nickel
steel also showed sufficient resistance against intercrystalline corrosion
and higher toughness. However, when adding 0.23 % N, gaseous blisters

form in the ingot. The welding properties of Kh28N4 grade steel of the
following chemical composition: C: 0.11 %; Mn: 0.28%; Si: 0.50%; Cr: 28.8 %
Ni: 4.1%. were tested. After heat treatment at 900°C and water-cooling

the following characteristics were recorded: 6p ,ky/sq mm 70.6; 6oy, kg/

sq mm; J%,% 17.6; ¢ ,% 34.1; a, ,kgm/sq cm 10.5. Based on the tests it was
found advisable to use electrodes made of the X25H13 (Kh25N13) austenite-
-ferrite type or X2TH4A (Kh27N4A) and X2SHTE (Kh25NGB) ferrite-austenite
grade steel for the Kh25T, Kh2BAN and Kh28N4 steels; with a 3p=2cial caoting
Figure 6 shows that the toughness of 6 mm thick Kh28N4 steel sheet decreae-
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ed to 4 kgm/cm2 in the welding zone under repeated high temperatures,
while it increased when moving away from the seam, Thus; the steel with
4 % nickel content proved to be fairly ductile (ax about 4 - ¢ kgm/cm?),

out considerable mechanical load, and for chemical equipment exposed to

Kh23N18 austenite steels for products subjected to hi,: temperatures, with-
Bggressive media. There are 6 figures, 2 tables and 2 Soviet references, \)/
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AUTHOR; Babakov, A.A., Candidate of Technical Sciences

TITLE: Replacement of nickel by manganese and nitrogen in
stainless steels

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
no. 11, 1961, 25 - 29

1.2% nitrogen), technically-pure iron, steel 10, metallic
manganese, nickel and ferrochromium 00 and 000. The chemical

cast-iron slab mould;
(starting material for test specimens) and slabs rolled into
Plates and strip. The mechanical pProperties were determined on
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specimens hardened in water from 1 150 °C. The tendency to
brittleness was investigated on tensile and impact specimens,
hardened in water from 1 150 °c (soaking time 20 minutes) and
then heated for 100 hours at 200, 300, 400, 500, 600, 700, 800
and 900 °c. After determining the amount of austenite on the
impact specimens, mechanical tests were carried out. The
experimental results obtained showed that nitrogen was an element
promoting the formation of austenite in austenitic chromium-
nickel stainless steels. It is necessary to obtain stable
nitrides with a high dissociation temperature to retain nitrogen
in steel. Chromium nitrides belong to this class. The positive
influence of manganese was established; it increases the
solubility of nitrogen in the steel. In 18-8 type steels,
nitrogen can replace 2-39% of nickel. 1In respect of mechanical
properties and tendency to brittleness, steels Kh18N6, Kh20N6,
Kh22N6 and Kh18N4G8 with additions of nitrogen are equivalent

to steel 1Khl8N10. Steels of the type Khl8N6 - Kh20N6 as well
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., a8 Kh18N4G9 with additions of nitrogen can find application as .- .

“ non=magnetic or weakly magnetic high-strength materials, R

- containing .a lower amount of nickel. In order to reduce the .-

i tendency of the nitrogen-containing steels to intercrystalline :

;. Gorrosion, their carbon content should be lowered to a minimum.

;1 There are 2 figures, 2 tables and 2 references; 1 Soviet~bloc.
jand’ 1. English « Ref, 2.~ D,J, Garrneg - "Blast Futnace and 71:9.1
Plant", v. 4, no. 12, 1955. . . . R D
el oo L : . R . S R AN
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AUTHORS; Babakov, A, A,, Candidate of Tecrnical Sciences, Ladyzhinskiy, B, S.,
Engineesr T

|
|
1
!

TITLE; Corrosion resistance of electr:c-welded IX18HOT (1Kn18NOT) steel
tubes

PERIODZICAL: Stal', no, 11, 1961, 1026 - 3029

TEXT: Tests were carried out ito study the corrosion reslstance of stainless
steel tubes 10 - 76 mm in diameter; with a wall thickness of 1 - 2 mm produced

at the Moscow trubnyy zavod (Moscow Tube Plant) by continuocus argon-arc welding

at a ra*e of 1,5 - 2.0 m/min, The tests in which E, Ye, Tsypina, Engireer, I. 7,
Ivanova, Engineer, L. P, Basova, Laboratory Assistant, T, 8. Sadykova, Laboratc-y
Assistant, 1, N, Belogurova, Laboratory Assistant and V, I, Shashina, Laroratory
Azsistant participated, were aimed at investigating the 1esistance of the weldirg
Seam - srrosion in general and to intergranular corrosion compared with the P////
bese m-=:1, The test tubes (16 x 2 and 25 X 2 mm in size) contalned 0.11% C,

0.93F St. 0.39% Mn, 18.9% Cr, 9.1% N, 0.68% T4 and 0.10% C, 1.08% Si, 1.30F Mn, ~
18, Cr, 9,7Y N and 0.50% T1 respectively, The heat treatment. of the 1KniBNID
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steel was carried out under the following conditions: a) heating alternatirsiy

to 1,050, 1,100 and 1,200°C, holding for 2, 6 and 20 minuiss a*t each temperature.

quenching in water; ©b) heating alternatively *: 450 and 900°C with 60 and 120

minutss holding, to 950°C with 30 and 60 minutes holdine; alr-cooling (stabll:z~

Ing anneal); o) water-hardening of the specimens at 1,050°C with gutsesiert sta- /

billzing armieal at 850 - 8709C (double heat treatment), Pa, of tra vpes wae ;

supjected to a provoking tempering (heating to 65006, holiing fime 120 minaves, v

alr-cooling) in *he as delivered condition, while part of the tibes was sl tectad

%0 prevoking Tempering after the heat treatment aa mentioned atove, T *a%

tutes were boiled in aggressive media according to the forlowing shemer In 109,

solution of formic acid for 96 hours; In 10-% eolution of atetic acild for bk

hourss 1n 55-% solution of nitric acld for 144 hour:zs in a solubion of vitriol

(110 g) and sulfuric acid {55 ml) in 1liter of water (A-me*hod, TOCT ¢032-28

[a0s™ 6032-581) for 48 hours; 1in a solution of vitriol (160 g) and 100 ms sui-

furic acid in 1 liter of water contalning copper chips for 24 hours, 1= was fould

that the tubes (16 x 2 mm) in the as delivered condltion without additlornal reat

‘reatment were sufficlen*.y corrosion-resistant to formic acid,x&ceﬁic acld and

riitric acid, Additional heat treatment in the form of stabllizing annealing and
4
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steel was carried out under the following conditions: a) heating alternativaly

ko 1,050, 1,100 and 1,200 C, holding for 2, 6 and 20 minutss a% each Temperaturs:
quenching in water; b) beating alternatively *o #5¢ and 900°C with 60 and 120

minutss holding, to 950°C with 30 and 60 minutes holding; sir-ccoling (etabiliz-

ing anneal); o) water-hardening of the specimens ab 1,03C°C witn putsen.ert st

bilizing armeal a* 850 - 870°C (double heat rea*menb) Pa~ of tre v 're‘- We s /

supjected to a provoking tempering (heating to 6’»0 o prlaing time 120 mina-es,
atr-cooling) in *he as delivered condit!lon, while part of the “ipes was st theted
“o provcking tempering after the heal treatment as msntioned atove, 6im *wz<

tubes were bolled in aggressive media according to the fotlowlng schieme; In 10-%
solution of formic acid for 96 hours; in 10-% solutlon of ace%ic acid for .Lh l
fteurss in 55-% solution of nitric acid for 144 houar:e 1n a solubion of vitriol

(110 g) and sulfurie acid (55 ml) in 1liter o water (A-method, TI'OCT ¢032-+8

{3087 6032-581) fer 48 hours; 1in a solution of vitriol (160 g) and 100 my sal-

ruric acid in 1 liter of water containing copper chips for 24 hours, 1= was rou.

that the tubes (16 x 2 mm) in the as delivared condition without additional reat

+.reatment were sufficien®.y corrosion-resistant to formic acid, hcetic acla and

nitrie acid., Additional heat %“reatment in the form of stabilizing annealing and

4
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quenching, withou* subsequent provoking tempering improved their corrosion resja-
tance in ni%ric acid., The best results as to general corrosion resistance were
obtaired tor tubes after hardening at 1,050 - 1,200°C, Provoking tempering {a*
657°C) decreased the corrosion resistance of tubes in nitric arid n only tor
spatimens in the as delivered condition, tut also for thoge which had undergone
addi*ional heat “rea*ment. Therefore the additional heat treatment of the Tnbe:
in ths critical temperature range during opera*ion is not necessary, However,
stabiiiaing annealing of specimens subjJected to provoking Tampering prior to the
“2sts had a positive effect cn the corrosion resistance, The resietance to inter-
granular corrosion was studied by metallographic methods, Stabllizing anneal in-

¢reaz=a the resistance to intergranular corrosion, When operating in nitrfc acid
of average concentra*ion and high temperature, 1% was foeund advisable tec use shdn- //
1838 aterls with a lower carton content and a more stable galid solution, Tru b/

Frovlem. wrether additional teat treatment should ne applied or not has *o te Jde- ~

cidel art:r consideration of the composition of aggressive media Involved 1in the
prodas vt . the processes to whizh the tubes are subjected in tne following stages
at fna . iats producing chemical squipment and the operation conditions of *he

L1023 17 wggressive media, There are 7 figures. .
ASSUUTATION: TsNIIChM and Moscow trubnyy zavod (Moscow Tabe Plan)

pe
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SOROKO, L.N., ingh.; FILONOV, V.A., inzh.; KSENZUK, F.A., inzh.;
TSIRLIN, B.M., inzh.3 PAVLISHCHEV, V.B., inzh, Prinimali
uchastiye: BABAKOV, A,A,; BOROVSKIY, V.V.: YASHCHENKO, B.V.;
IAZUTIN, A.G,j ZAVERYUKHA, A.Kh,3 FRANTSEIYUK, I.V,; ORLOVA, T.K.

Experimental rolling of stainless steel slabs on a 1200 mill
with coilers in the furnace., Stal'! 21 no,12:1092-1096 D '61.
» (MIRA 14:12)
1. Zavod "Zaporozhstal! (for Soroko, Filonov, Ksenzuk,
TSirlin, Pavlishchev),
(Rolling mills—Equipment and supplies)
(Steel, Stainless)
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E073/E335

AUTHOR*- Babakov. A.A.. Candidate of Technical Sciences

TITLE Some results of the International Symposium on
Stainless Steels

PERIODICAL: Metallovedeniye i termicheskayva obrabothka metalio:
no. 2. 1962 56 - 57

TEXT. This symposium was held in Prague September i} . 19
1961 and there were 75 participants from 11 countries,

20 main papers were read. The conference was subdivided i1nto
five sections, the first one dealing with physical and meta!
lurgical problems of chromium stainless steels and complex
alloys. The second dealt with the manufacture and properties o!
chromium stainless steels X13 (Khl3), X17 (Khl1?7) and Xf?ﬂ tRhiz!,
The third section dealt with the properties of austeniti-

and ferritic~-austenitic steels. particularly with utilizing
nitrogen as the alloying element. which is suitable jointly with
manganese as a substitute for nickel. The fourth se.tion eal:d
with special high nickel-content steels with Cr. Mo and (u

Card /4
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particularly for operation in sulphuric acid. The f1fth ecti0on
dealt with metallurgical and technological feature- of
manufacturing stainless steele and alloys. A new elscciroslax
method of manufacturing stainless steel was deal! with 1n detar
Tne i1ntroductory paper was read ty Professor Dr, Pyur i
Corresponding Member of the Czechoslovak Academy of Siienc =3,
His paper was devoted to tha development of stainless steeris ani
alloys particularly for the chemical and pow. -nervit ol
industries of Czechoslovakiae.

L. Colombier (France) read a paper on four groups cf stain!--
Steels.

H. Ziter (Austria) reported on some cOMPO31L 1GNNS AL« ! L ¢ * 0
of steels which are resistant to sueﬁhurlf AL

v,
V. Cihal J  Jezek and R. Pospisit/Feposdoqt! @ntlhipe’ proporesos
of austenitac steels containing additions of Nb and T
E. Ldbl and B. Powud el (Czechoslosakia) destt witli the
properties of <steels with lew N3 content - and aebdvt - -
Mn and N and possibly also (u ¢t Mc.
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M. Viklicky (Czechoslovakia) dealt with the properties of
chromium steels of the ferritic class and two-phase stainless
ferritic-austenitic class steel, their resistance to corrosion
and the possibility of their industrial application.

J. Rabald (East Germany) dealt with the properties of the steels
type X18HI2M3T (Kh18N12M3T) and X254iM2 (Kh25N4M2) . which are
resistant to acetic acid and steel X20H29M2A3 (Kh20N29M2D3 )
which has a high resistance to sulphuric acid.

Sakari Kheyskan (Finland) read a paper on the properties of
stainless chromium steels and the influence of various

tempering conditions on the composition of the rejected carbide
phases.

Z. Planckenstein (Austria) read a paper on the problem of
developing stainless austenitic steels in which nickel 18 partly
Substituted by manganese and nitrogen (0.45 - 0.559% N).

E. Bradbury et al (Great Britain) dealt with the problem of gas
corrosion of metal at elevated t emperatures.

In a second paper, Bradbury and T. Evans dealt with the study
of stress corrosion of steels.

Card 3/4

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102810007-2"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102810007-2

b me il Rl L N e TP e R I T e ek DTS
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AUTHORS: Babakov, A.A., Candidate of Technical Sciences, and
Karevd, Ye N., Engincer

TITLE: At the Tsentral'nyy nauchno;issledovatel'skiy institut chernoy
metallurgii im. I.P. Bardina (Central Scientiric Research
Institut of Ferrous Metallurgy im. I.P. Bardin)

PERIODICAL: stal', no. 5, 1962, 460

XT ) New stainless steels of the austenitic and ferritic-austenitic
grade containing a reduced amount of nickel have been developed. These steels
anasmwtﬁmmsfbrtmz1X18H10(1mu&n0L 25X 18H 10 (2Kn18N10), 1X 18K 10T
(1Xn18N:0T) and X18Hi2M 2T (Kh18Ni2M2T) grades. One group of the new grades
15 produced by alloying high-chrome ferritic steel with austenite-{orning
olements to obtaln good tochnological proparties of the steel in hot and cold
plastic derormation, weldability and corrosion resistance, These grados have a
basic ferritic structure with a 5-20% content of ' -phasa, wiich eliminates low
juctility in the zone of the welding seam, The other group of new steels belong
to the austenitic grade (with a 5-20% content of the oA -phase). In these steels
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8/133/562/000 /005 /007 /003
AO5h /A1 2T

nickel is replaced by manganese (in some cases by manganese and nitrogen). Some

of the new grades which were subjected to te

following characteristics:

CIS (kg/mme) “i? (kg/mme)

OX 21 HST (3ils3)
OXn2INAT (FPs3)
rritic-austenitic) 55 49

WPVHEE2T (BT54)
OK-21N6MET (EPsh)
(ferritic-austenitic)
with 1.8-2.5% Mo

A4 T 143 (B212)
Kh14G14N (EP212)
austenitic
X14TM1LE3T (3U71)
Knl&G14u3T (£1711)
austanitic
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Ty (kg/me)

X 17AT14 (311213)
Kn17AG1% (EP2i3)
austenitic 70

QX 1THSAP9 (31155)
OKh17N5AGY (EPs55)
austenitic,0.5-0.35) Nb 75 40

. 0% (kg/mm2)

S/133/62/000/005 /007 /008
AO5L /A127

(%) ax (kgm/cm?)

25 15

The KnhlkG14N and Kh14Gl4N3T grades are sultable for machines working under low
temperature conditions, the OKh21NST grade for chemical apparatus (low and medium
concentration nitric acid production), while the OKh21NOM2T and OKh2INST grades

are used for equipment in the production of fatty acids,

The Khl7AG14 and

Knl4G14N grades are replacing the 1X18H9 (1Kn18N9) and 2X 18 HS (2Kn1i8N9) grades,
Tne tests on an industrial scale were carried out at the "Elektrostal'" Plant,

"Serp 1 molot" Plant and "Krasnyy Oktyabr'" Plant.

new grades have been developed, too.
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_AUTHORS: Pridantsev, M,V,, Doctor of Technical Sciences, Professor, Babakov
A.A., Candidate of Technical Sciences

__’_._—-

TITIE; Stainless steels with reduced nickel content

PERIODICAL: Stal', no. 11, 1962, 1035 - 1039

-TEXT: High-chrome, low-nickel stainless ferritic steels [Xﬁl? {Khl7), X 28

(Kh”B)] arc used in some cases to replace high-nickel steel grades, In some
aggresslve media this is possible, but on the whole their use is limized, because
they are inclined to intercrystalline corrosion; when suddenly cooled from
temperatures above G00CC, they have a tendency to general carrosion and at high
temperatures (during welding, for instance) their grains tend to grow which re-
duces their notch toughness. To eliminate these drawbacks of low-nickel steels,
TSNIIChM established new grades, partly of the ferritic-austenitic and partly of
the austenitic type. The aim was to compose alloys with a low nickel content,
having Just the right amount of the 1 -phase, at which the ductility of the steel
does not decrease during the hot processes and which at the sarme time increases
notch toughness, As additional austenite-forming elements manganese and nitrogen

Card 1/6

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102810007-2"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102810007-2

- $/133/62/000/011 /004 /005
Stainless steels with AO5L /AL27
were used in tne tests. The new ferritic-austenitic gradés have the following
composition and mechanical characteristies
Table 2:

Xswnsecxud cocnas, %, \:) i Mexsausecune caolcrm® \:U

e O : : o i 2o |t ¥,
!

0X21H3T (3ﬂ2[4)‘J 0,3-0.5
OX21HS5T (31153) . . . . 0,3-0,5
lMlHoT(SHBlI)\h o ’ . . 0 35-0.7

)

OX21HBM2T (31154 . . 0-220 | 5, i 0,30,
- XosHa g U . 80 11, 54, 0,2 18

@
25
20
20

— .
L’. ;;c)z\:nun.n._‘m‘xl:ytm wocae *s s’ ¢ §50—1000° ¢ oxramacwnen sa Bodxyxe. ** H3 pacvers B (C — 0.02) XK. »0 we Soace 0.7%.

legend: 1 - Steel; 2 - Chemical composition, %; 3 - Mechanical properties;
4 - Loxh21N3T(v?21u)] 5 - [0&h2‘H3T(nP3})] 6 - [1Kn2insT (z1811) ;
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7 - [OKn2INGM2T(EpSH)]; 8 - (Kn28N4);

9 - Remwarks; 1-the minimum values are guaranteed after hardening from
950 - 1000°C and air cooling; 2- Calculating 5 (c-0.02%)
but not more than O0.7%. 3- Moreover: 1.8 - 2.5% Mo,

The use of the new grades saves 50 - 60 kg nickel per ton of steel, "The econony

is even greater, as they have a higher strength and therefore less steel is re-

quired for making machines, constructions. Their heat expansion coefficient is

lower than that of austenitic grades and consequently lower stresses arise in the
welding seams. Moreover, they tend to crack less under stresses and no inter-
erystalline corrosion develops in them. Their higher chrome content makes the new

_ ferritic-austenitic grades Just as resistant to aggressive media as the steels
containing nickel, to some substances they even display a higher resistance,. The
1X18H9T (1Kh1BNOT) grade can best be replaced by the OKn21N5T grade, while. the

1 X18H12M2T (1Kn18N12M2T) grade by the OKh2iNOM2T grade. However, the new
ferritic-austenitic grades tend to becoms brittle, which means that they cannot

2 exposed to temperatures above 350°C. As their grains tend to grow when heated

to high temperatures, rolling, forging, hardening them must be carried out at 1/3/
corresponding lower temperatures,than those applied to the conventional grades, !
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Overheating increases the amount of the ferritic phase, upon heating to 850 -

- 1050°C a reversed *.-‘"' transformation takes place in the new steel grades,
TSNIIChM also established a number of new austenitic type grades, in which manga-
nese and nitrogen are used to replace part of the nlckel, as austenite forming
element. In two grades [ X 14T 14H (Khl4G14N) and X 14T 14H 3T (Knh14G14N3T) ]
only manganese 1s used besides nickel for this purpose. To these two graces not
mora than 12 - 14% chrome can beé added in order to make the formation of the
austenitic phase possible, The composition of the new austenitic grades and their

mechanical characteristics are given in Table 5:

Legend: 1 - Steels; 2 - Chemical composition, %; 3 - Other elements; 4 - Mechanical

properties; 5 - 1Knl8N9T (given for comparison); 6 - [}0117N4A09(E1878)];

7 - (Kn1BNSGOAB; 8 - [Kn2aNsAGY(EP20)]; 9 - L}m}?AGN»(EPQl})]; 10 -

- [¥n17N5694B(EPS5)]; 11 - [ OKn2ONLAGIO(NN3) ); 12 - [ 0Kh20N5G12AB(NN3B) ] ;

13 - [Kn14G14N(EP212)]; 14 - (xn14G1uN3T(EIT11) ];

15 - Remarks: 1- calculating $(C-0.02), where C-the carbon cor tent, in %,
but not more than 0.8%; 2- calculating a tenfold content of
carbon, but not more than 0,8%; idem, but with an upper
threshold of 0,95%; #4- calculating 5(C-0.02), but not more
than 0.6%.
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Table §
Xuuwvecxul cocras, % r~ . Q’) Mesasyvecnee ¢
Cran f‘\f / = Apyrae = 5
c e l heminiib L] e
N Mo s N, B o 3
fypan|ryany %
1X15H9T 3 |oaz| -2
I [ . 9—-11 - -_— "
{ntaroouers g fo2| 1618 {354 410 08 | 0.1670.25 L - -
it |98 1 1820 {45-55 8,0-10.0| 0.8 |0.25-0.30 50 | 45 | a5
Xiousaro@mao) = 10,091 21-23 14555 's”i0 0.8 |0:35—0.45 } Mg 5| @
XI7AT 14 (91113 005 1618 | 0,6 [13,5-155] 0.8 |0.30-0.40 15 | 40
omﬂfir?o‘?}ﬂﬁ‘}‘% 008 ie—s 45-5.5 " -0 0.6 | 018025 | } ., | 80 | 40 9
1 o, ~20, - 10-12,5| 0.8 | 0,4—0. "
Ry |t s Gt s | 23] T B 88
XU4rIsH3T 7 |o: - — P - nlnl8
i o ”K%})’ 0.00] 13-15 [2.5-3.8 13-i15 | <08 - Tieo | 70 | 30 | «s
.

C 00 pacsers § (€ —0.00). raeC— tu? epars . pecer AFCHTREPATEOND cOxeD. haian
Gonee ml{‘. *Tome soc npn--:!auu:n .;:.%-..J;“l n«';!*l.l.:éf-om)-.;?;'m 'JX'. aasne nm

The strength properties of these grades are better than those of conventional ;/(
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chrome-nickel alloys, The solid solution is considerably strengthened by the

adsorption of nitrogen and mangancse atoms. The addition of niobium (which forms
stable compounds in the presence of nitrogen) increases the resistance to inter-
crystalline corrosion, In this case, however, part of nickel is bonded to nitro-

gen and this decreases its autenite forming effect, There are 9 figures and 5
tables,
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BMW, A.A.; ZOTOVA, Ye.V,

Tendency toward intercrystallite corrosion in Kn18N28M3D3 and
Kh23N28M3D3 steels. Sbor,trud,TSNIICHM no.27:85-92 162,

(MIRA 15:8)
(Chromium-nickel steel--Corrosion)

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102810007-2"



"APPROVED FOR RELEASE: 06/06/2000

e AR

CIA-RDP86-00513R000102810007-2

T} A BT R Py A YR €]

PRIDANTSEV, M,V., dcktor tekhn.nauk, prof.; BABAKQV, A.A., kend,tekhn,
nauk

Stainless steel with a lower nickel content, Stal' 22 no,11:1035-
1039 N '62, (MIRA 15:11)
(Steel, Stainless——Analysis) (Nickel-~Analysis)
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i AUTHORS: Babakov, A.A., Zotova, Ye.V. - :
- —— o e \ E
TITLE: The effect of Silicon, Copper, Vanadium, Tungsten, and Niobium én the o
corrosion resistance of Ferronickel alloys in sulfuric acid, ™ =

. A%
SOURCE: Moscow. Tsentral'nyy nauchno-issledovatel' gkiy institut chernoy metal-
lurgii. Sbornik trudov. no.27. Moscow, 1962. Spetsial'nyye stali ¥
splavy. pp.s7-73.

e

\

W

"
TEXT: The paper describes a laboratory test series intended to find corrgsion-
resistant steels and alloys for the manufacture of chemical equipmient that is suitable
for operation in contact with sulfuric acid. The direct objective of the tests was an .-
investigation of the influence of the Ni on the corrosion rate of Fe-Ni alloys {(with B
low = content) in sulfuric acid having a concentration of 5, 10, and 20%, and -upon -]
determining an optimal composition for the Fe-Ni alloys -ta study the effect on the
optimal alloy of such elements as Si, Cu, B, V, and W, both severally and jointly.
The paper describes the methodology of the investigation, comprising corrosion
tests on flat, heat-treated, 25x50x2.5(3.0)-mm specimens with a ground and, in B
some instances, ctched surface, an investigation of the corrosion of the Fe-Nialloys B
with Ni contents of 5, 10, 15, etc., %, which showed a sharp decrease in corrosion rate
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up to 25-30% Ni, but not with higher Ni contents, The investigation of the test steels
is further broken ¢.r=n into: {A) &n investigation of Fe~Ni stecls with 8i and Cu addi-
tion, including an investigation of their microstructure and corrosion stability: (B)
an investigation of theFe-Ni alloys with additions of V, W, and Nb, and a number of
types of Cr-Ni Steels, including an investigation of the microstructures of said steels.,
It was found that: (1) The introduction into a low-alloy steel of 25-30% Ni, corre-
sponding to appx. 2/8 mol, increases the corrosion resistance of a ¥e-Ni alloy
against sulfuric-acid solutions sharply; (2) the additional alloying of Fe-Ni alloys

of the H30 (N30) type { < 5% Si and 2-4% Cu) affords a further increase in corrosion
resistance and renders such alloys corrosicn-resistant at temperature not to ex-
ceed 80°C; (3) alloying of N30-type Fe-Ni alloys or Cr-Ni alloys of the H30X20
(N30Kh20) type with additions of V, W, or B up to 15% of cach does not produce a
favorable effect on the sulfuric-acid corrosion resistance, but on the contrary ren-
ders all steels investigated distinctly unstable; and (4) greatest corrosion resistance,
und~r analogous circumstances, is exhibited by steels X18H28M3 03 (Kh18N28M3D3)
or X23H28M3 I3 (Kh23N28M3D3). A lower Ni content or absence of Cu additions
reduces the corrosion resistance. High-Cr steel X17 (Khl7) through X27 (Kh27)

or Cr-Ni steels of the types investigated exhibit a low corrosion resistance. There
are 34 figures and 7 tables; no references.
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- AUTHORS:_ Babakov, A. A., Zotova, Ye.V., Zhadan, T.A,

.. TITLE: A search for steels that are corrosion-resistant in extractive phoé}-

phoric acid. 3
SOURCE:  Moscow. Tsentral'nyy nauchno-issledovatel'skiy institut che rnoy,?

bl metallurgii, Sbornik trudov. no.27. .Moscow, 1962, Spetsial'nyke
stall { splavy. pp.74-84, ° W

. L
- TEXT: The paper recports the results of an experimental investigation of

steels that would be suitable for the making of deuble superphosphate from mineral
fluorapatite (asparagus-stone), in which the reaction vessels must resist the 3
aggressiveness of the sulfuric acid used to produce phosphoric acid containing 10-

25% P,O., hydrofluosilicic acid with a fluor concentration of 0.6-1.4%, and vlaricus
compo‘imas (SO3, FeZO s AlZO ). Various deformable and nondeformable alloys

on a I'e base, containing Cr, Ni, Mo, Cu, Si, and cther elements in two- and multi-
component systems, were tested, The compositions of the steels are tabulated in
detail. Tests were performed in (1) phosphoric acid containing 32% P,0g, 1.8% F,
anl 2.5 503 , at 90°C; and (2) in phosphoric acid containing 55% PZOS' 0.8% F,
and 4.5% SO3 , at 105-110°, both in the liquid and the vapor phase; the total dura-
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tion of the test was 100 hrs. The structure and the mechanical properties of the
deformable steels are summarized in a full-page table; the structure and hardness
of the cast non-deformable steels is shown in another full-page table. The results

of the corrosion tests of the Fe-Ni alloys, summarized in yet another full-page

table, show the favorable effect of the Ni on the corrosion resistance of the steel

in phosphoric acid, more especially in the vapor phase thereof. Fe-Ni alloys are
esscntially little corrosion-resistant and nonresistant materials, The tabulated
results of the corrosion-resistance tests of various deformable steels in phosphoric
acid show that the corrosion resistance of Cr steels incrcases with increasing Cr
content, whereas Ni-Si stecls are not sufficiently corrosion-resistant. The highest
corrosion resistance is exhibited by Cr-Ni steels, especially with Mo additions,

and by Cr-Ni-Moe-Cu steels. Sormite steels appearcd to be unstable. In summary,
it is recommended that industrial production tests be made with austenitic steels of
the types X18H12M2T [Kh18N12M2T] (3448 [E1448] ), X23H28M2T [Kh23N28M2T)
(5228 [ E1228] ), and X23H28M3 03T [Kh23N26M3D3T] (31629 [EK1629] ) in equip-
ment that is used in the production of double supcrphosphate.and requires corrosion
_resistance of the steel and alloys in extractive phosphoric acid, both weak and
cvaporated., Production tests of the various steels were performed on a number of
cquipment parts and subassemblics in the experimental factory of the Moscow Scien-
tific Rescarch Institute of Fertilizers, Inscecticides, and Fungicides imenti Ya, V.
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' Samoylov, Cross-sections of mixer paddles and of distribution disks of a drm}"n-
type vacuum filter tested arce shown in full-page-size figures. The results of {he
corrosion tests show the low corrosion resistance of Cr and Cr-Ni steels and the
improved corrosion resistance of steels more highly alloyed with Cr, Ni, and-Mo.
The beneficial effects of heat treatment on welded parts after welding are noteq,

It is concluded that in the making of welded equipment it is important that steels
with a low C content (not more than 0.06% and Ti additions (0.5-0,8%) be cmplouyed;
such stecls, of the types OX23H28M2T [OKh23N28M2T] and OX23H28M3]J 3T

[ OKh23N28M3D3T ] (9943 [ EI943 ] ), which ¢ uibit good resistance to gendral
and intercrystalline corrosion, are highly corrosion-resistant against the actipn of
extractive phosphoric acid containing F compounds. There are 3 figures and£‘9
tables; no references.

»
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KAKHOVSKIY, N,I,; YUSHCHENKO, K.A.; YUSHKEVICH, Z.V.; BABAKOV, A.A.;
KAREVA, Ye.N,; SHARONOVA, T,N.

Electric arc welding of corrosion~-resistant ferrite-austenite
steels of the type 21-3 and 21-5, Avtom. svar. 16 no,12:49-57
D '63, (MIRA 17:1)

1, Institut elektrosvarki imeal Patona AN UkrSSR (for
Kakhovskiy, Yushchenko, Yushkevich). 2. TSentral'nyy nauchnoe
issledovatel'skiy institut chernoy metallurgii (for Babakov,
Kareva)., 3. Gosudarstvennyy nauchno-issledovatel'skiy 1

proyektnyy institut azotnoy promyshlennosti i produktov
organichoskogo sinteza (for Sharonova),
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ACCESSION NR: AR4027946 ‘ s/0137/64/000/002/1071/1071
SOURCE: RZh. Motallurgiya, Abs. 21419

AUTHOR: Babakov, A A ; Guly;yei. A, P.; Zhadan, T. A.; Tufanov, D. G.

%ITL“: 4ﬁffect of carbon on the properties of Kh16N1543B stainless steel

CITED SOURCE: Sbs tr. Tgentr. n.;i. in-t chernoy metallurgii, vy*p. 35, 1963, 63-66

TOPIC TAGSs oarbon, stainless steel oorrosion, interorystalline corrosion
‘TRANSLATION: A study was mede of the effect of C content (0.04-0.2%) at a constant
ratio Nb:C (2 10)-on the meohanioal properties and tendency toward intercrystalline
corrosion (TIC) of Kh16N15M3B steel. In tho hardened state, an increase in the €
content causes a rise in 4y and &, end a drop in §, Y, and g at 20 and 350°.
This is due to an increase En the amount of ocarbides present in the stesl (whioh
was quenched from 1050°), Soaking at 500° leads to the precipitation of ocarbides
along the grain bbundaries and to a drop in a,. The rate of deorease in is the
.seme for all the steels studied as the duration of soaking inoreasese Heating at
'550° caused TIC ifi all the steols, degpite the fact that the content of Nb was 10
‘times greater than that of C. At a C content of 0.04 to 0.07%, TIC appeared after
' i a \

i

. C.o_r'd _;_1/2 o .l . ’;
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k n
soaking 1600 hr. vhoreas it did uo aftor 600 hr in stesl with 0.12 to 0.20% C. For
‘the maximun poseible prevention of JIC, the ¢ content should be lowered to 0.02-0.3%
iand the steel should be stabilized with titanium or ;L'b. - No Kalinkina
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TITLE: 1Industrial use of stonls with lowarad nicﬁal contant

SOURCR: Khigicheskaya promy*shlennest', no, 7, 1964, S41-347

TOPIC TAGS: atainless steel, low nickel stainless steel, EP53 staine-|
less steel, EP54 stainless stoel, nteel composition, steel microstruc+ !
ture, steel wmechanical property, steel corrosion reeistance, steel . :
valdabliity, weld metai property, stainless steel corrosion

ﬂ,‘
jiu
ABSTHACT: To deternmina the suitability of low~nickcl_g&ain;ggg_gggglg

V. A

for use &n the cherical industyy, the corrosion resistsnce of OKh21NST |
. {EP=53) {and OKR2146M2T (EP~54) statnless steels hao beon {avesti{gated]. 5
undevy ibbo:atory. semiﬁlnduatrial,and industrisl conditions, Thesa '
opecinens, with loint3 made by means of manual or submerged are welde,
liug, vore tested in ndtric acid with concentrations of 2~80% at

temperaturas of 40,60, and BOC, Hstallographic ememination of the
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iwelded joints of chemical equipment after tore than one -year of oper—'- - | -
lation raveslad no  I{ntergranular corrosion of the parent or weld netal,
ior of the metal in the heat-affocted zone, EP~5) steel has satisface’
‘tory corrosnion reslstance in nitric-oxide-contatning nedia, in 60% ni-
;tric acid nt temperatures up to 60C, in urea solutions up to 120C, and
jin acid and aikaline solotions of ammonium nitrate at 80-=-90C, EP=-5%&
fsteel 18 corrosion resistant in an annonium~sulfate solution contain=
ing up teo 20g/1 free sulfuric acid at a temperature; up to 90C; it ia,
Lowever, susceptible ta {ntercrystalline corrosionfmnder conditiong of
urea synthusis, Tast rosulls make 4t possible to recommend EP-53 steeal
as a substlitute fov AKh1BHN1OT 2] ' 2 edon -
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:ABSTRACT: Stainler steels wegﬁ studied containing 18-25% Cr, 2-8% Mn
d

nneal uit?{ajr cool).

UR/2776/65/000/039/0087/0090 °

/Y

bt w1 s o s e o ,[l‘
f Tm——" 31 / i
TITLE: Structure and properties of Cr-Mn stainless stesls J ;
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__Babakov, A. A.; Gulyayev, A, P.; Zhadan, T. A.; Tufanov, D. G.

| AUTHOR:_
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TITLE: Some properties of austenitic Cr-Ni stainless steels f{
{SOURCE: Moscow. Tsentral'nyy nauchno-lssledovatel'skiy institut chernoy met‘allurgif.
‘Sbornik trudov, no. 39, T985. Spetsial™nyve stall 1 splavy (Spocial steels and al-
loys), 73-80

iTOPIC TAGS: stainless steel, cold deformation, cold working, heat treatment,
- Vimetallographic examination, metal mechanical property, martens{tic transformatiop,
jcorrosion resistance, impact strength A . i

jABSTRACT: Thz goal of this work was to study the properties of some austenitic
jstainless steels used in the chemica;.’ industry,ﬂ Twenty-five steels were used in the
investigation, containing 17-19% Crl12-14% Ni!'0.cu-0.06% © with minor alloying
‘additions of Mo, Cu, W, Nz, and siv Represéﬁfative microstructures of the heat-
treated steels are given after (a) quenching from 1080°C in water, and (b) quenching
plus a supplementary stabilization anneal at 620°C for 10 hrs (air cool). The struc-
tures were all austenitic, however, after treatment (b) the materials displayed pro-

| Card 1/2 S . ,
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nounced segregation of carbldes and carbonitrides. Alse the grain sizes of the
various steels differed depending on the alloying elements used. By using magnetic
measurements, rclative amounts of martenasitic phaﬁ% were determined by the aniso-
metric method of Akulova. Only after deformatiomWt low temperatures (-70°¢) is the

amount of martensite significant (20-88%), while onlv one steel, OKhiBN1O

Va3 as
much as 3% martensite after deformation at +50°C, %nchanicali,%ppqrties ‘or all of
the steels are given in tabul form for both heat treatments,flas well as for tem-

pering done at 350 and 500°C, impact strengths are gjven both beforesand after tem-
pering. The teundency of the steels toward intercrystallin corrosignﬁﬂapending on
heat trestment was studied. Standard tests Loney ﬁij—S?)é;E?F_EEEE on strins of
material, which were boiled in water for 24 to G hee, apd then bent. Intercrystal-
liue corrosion was indicated the agpearance of cracks\in the bend. This test

Showed that steels without Tiland Wb Wdditions dfSpiay tendencies to intercrystal-

line corrosion in wide tempering Intervals, for all conditions. Oriz. art. has: 1
ifigure, 3 tables,

}
i
}ASSOCIATION: none
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TITLE: Stability of austenitic Cr-Mn-Ni solid solutions of stafnless steel ith
nitrogen additions '— /{l

SOURCE: Moscow. Tsentral 'nyy nauchno-iss{gdcvatg}1§5§x institut chernoy metallurgii,
Sbornik trudov, mo. 39, 1965, Spetsialinyye staii i spiavy (Special steeis and aic |
loys), 81-86

TOPIC TAGS: stainless steel, heat trea

stability, martensitic transformation,
deformation

tment, metal mechanical property, austenite
metallographic examination, low temperature

:ABSTRACT: A new stainless steeéaaa dexxoped by partially replacing the Ni content
of the standard alloy 1Kh18N10T lwith Mn’dhd aitrogen. . Eight steels were prepared

for the study with varying contents oF T, Cr, Ni, Mn{"S{ and Ny, The effect of cr, !
s and Hn on the structure and mechenical properties|df these steels aftep quenching
from various temperatures was Investigated In connection with the degree of austeni-
tic stability, which was related to the amount of martensite formed after low tem- |

- . tCord 1/3
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perature deformationS} M2chanical propﬁgties and magnetic characteristics were deteg-
mined on sheet samples aftep quenchinglaind plastic deformation. Mechanical proper-
ties of rods quenched from 1056 and 1250°C, were also determined at +20, -70, and
-196°C. The microstructures of steels with 20-22% Cr, 4.8-5.2% Ni, 6.5-8.5% Mn ang
0,25-0.33% N, show that a purely austenitic structure is possible if the content of |
Cr does not exceed 20-20.53 pnd if the quenching temperature remaing approstimately
10500°¢C, Increasing the_gg'_ ét:tent to 22% results in formation of ferrite, the re-
maining composition being constant, Increasing the quenching temperature contri- |
butes to the appearance of ferrite, with some reduction in strength. Thus, a steel
with 20% Cr, having an austenitic structure after quenching from 1050°C, would have
5-10% ferrite afterp quenching from 1250°C. The austenite was quite stable after

room temperature deformation, Howeverééjzrength was increased by testing at lower |
i

temperatures, with high ductility maintdined. For example, at -196°C after quench- '
ing from 10500¢, the strength and cree gistance wers about 150 and 100 kg /nm?
respectively, while the elongation and reduction in area remained within the limits
of 30-40%,( Deformation of the steels at temperatures of -70 and =1$6°C lad to Irang-
-..iformaticn\®f the austenito into martensite, which was mora noticeable for steels
vith 208 Cr. Orig, art, has: Y figurss, 1 table.
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‘TITLE: Production of lKthNST‘aheet steel at the

brittleness

ABSTRACT: To study the terdency of 1Kh2INST sfeal tow
Ispecimens of two melts differing in titanium content {gee
were quenched in water from 1100 and 1250°C (holdin
After heating to 1250°C, melt No.
whereas melt No. 2 contained about 10% austenite,
two-phase structure (quenching from 1lo00°cC)
from 1250°C) both had a te
5.3% Ni’and 0.09-0.11% CARhe greate

3

§/0129/65/000/003/0050/0052 }

3k
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Hetallovedeniye i termicheskaya obrabotka wetallov, no. 3, 1965, 50-52

i

and the metal
dency toward brittleness.

0.15% more than the necessary ninimun).
steel of variable chemical compositions;
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1 had a purely ferritic structure,
The metal of melt No. 1 with a

It was found that at 4,8- a
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i

!of cold-rolled sheets gnd impact strength of samples of hot-rolled sheets ware
‘Aetermined atter tcmpc%ﬁng for 1 hr at 550°C. A technological precess similar %o
‘hat used for Kh18HIOT steel was adopted for rolling batches containing 0.25-0,50%
biiggnd 8.8-5.3% Ni. This composition insures the stability of the mechanical pro-
'perties, Orig. art. has: 1 figure and 2 tables,
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ACCESSION WR: APSo07008 T © EwcLosume: o1
t 01
Table 1 A
Melt
Y. Chemical. composition, %
c ¥n Si Cr Ri Ti

1 0.10 0,65 0.60 21,27 5.14 0.65

2 0.11] 0.61 0.53 21.00 | 5,15 0.55
1 |
o - !

T ek b on e g s iy e
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TITLE;
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and bottem half of insert facing p, 41

TOPIC TAGS: chromium steel, manganese steel, n

ABSTRACT: These Properties were investigated a
two series of laboratory melts wlth various con
0.24-0.35% N) and identical contents of all the
0.38-0,51%, Si, 5.9-6,17% Mn, 4.99%-5.18%
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0.24-0, 269, N, an austenitic-ferritic sty
the content of b-ferrite being the great
Cr in the steel, Te
high mechanical pro
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thus the presence of a8 much asg 30
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affect its mechanical properties. If the content of f-ferrite is smaller than 157,
it apparently exerts & positive effect, since it reduces proneness to the growth of
. austenite grain during high-temparature hardening, Moreover, small amounts of G-fer~
rite in austenitic steel enhance its weldability,ﬁ;rhe steel investigated ig prone
to embrittlement' when heated at 500-800°C and hence to a decrease in its strength,
plasticity and impact toughness, The proneness of 3teel to embrittlement during tem-
pering is determined by its C content, Melts containing 0.010% C do not get em-
brittled during tempering. The brittleness of austenitic Cr-Ni-Mn steel during 700-
800°C tempering is caused by the segregation of the H23c6 carbide along grain boun-

daries. Orig. art. has: 4 tables, 5 figures,
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TITLE: Effect of silicon on the mechanical properties and proneness to
intercrystalline corrosion of chr aq'um-gj g}gg'?;],-mglxbdgmzm alloy

) 2 ,
SOURCE: Met;all_ovedeniye i termicheskaya obrabotka metallov, no, 12, 1965, 6-10
bottom half of insert facing p, 40, and top half of insert facing p. L1 N

TOPIC TAGS: nickel base alloy, corrosion resistance, intercrystalline corrosion, - .
phase diagram metal grain structure / EP375 type Cr-Ni-Mo alloy

g
ABSTRACT: Cr-Ni-Mo alloys of the Kn1eNSoMI6Y (gP37s) type (>0,08% G, 1% Si, 1% Mn, N
0.02n% s, 0,025% Py, 0,352 Vv, 7% Fe, 2.5% Co, 1&.5-16.5%0:', 15-17% Mo (Nt base)) - S
hdstelloy, langaloy, etec. --are used in chemical industry in redox media and vardous .
aggressive media. Their principal shortcoming is proneness to intercrystalline co) -
___J_oé&,égn the zone of the thermal influence of welding as well as following rehedting
to 650-1000°C, due chielly to¢ the segregation of the ternary o-phase along grain a
boundaries, ' Glass et al, (Matallkunde, 1960, no. 5)showed. that reducing the SiZcon-
tent of these allogs to huhdradths of a porcent can retard the Segregation rate of
O-phase in Ni-Cr-MD alloys of the 25% Cr-15% Mo systen, In this connection, the
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perties (hardness, impact strongth, corrogion resistance) and Proneness to inter- -7
crystalline corrosion of three types of Cr-ni ) :
Si, 15.0-25,2% cr, 14.7-17.2% Mo, Proneness to ~§
Ined for sheet specimens following 48-hy boiling in & solution of 30% §0, + 40 g/ B
/liter Fe2(804)3 with subsequent 90* bending around a frame. At the same®tiga the
depth of Penetration of intercrystalline corrosion was determined by the metallg-
graphic method, The corrosion resistance of alloys {n 50% H,80, at 70°C was determined
according to weight loss. It wag established that the presence of si in the alloys
adversely affects their properties by accelera
Of the investigated alloys, the alloy Kh15N65M15B®with {ts lower Si content €0.9%)
is recommended for Pllot induetrial tests, Orig. art, hag;

ting  the Segregation of secondary phages ',i.'. n

2 tables, 4 [3) figures.
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T _ T
Properties at low temperatures of chromiugs ganese stesl
with nitrogen, Metalloved, 1 term, obr, e No, 12:114-19
D 165, (MIRA 18:12)

1, TSentral'nyy muchno—isaledovatel‘skiy institut chernoy
metallurgii imeni Bardina,
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-, AUTHORS: Fertushnyy, v, G.; Kakiiovskiy, N, Ile; Babakov, A, A.; Fedorova, V, I%Lf

#
i ORG: [Fartushnyy, Kakhovskiy/ Institute of Electro-Welding im. Ye. O, Paton, AN /«7\:
UlrSSR_(Institut elektrosvarki AN UkrSSR); " /Babakov, Fedorova/ TsNTIGRHN |

It

TITLE: Austenitic chromium-manganese-nitrogen steel and its welding technology,/ﬁ

i
i
f !
i SOURCLs Avtomaticheskaya svarka, no. 12, 1965, 12-17
I SGel, Clw:tf—"\;_;t‘iv d{(_bl\.)
| TOPIC TAGS: allo& steel, metal welding, veldability, automatic welding, seam
] welding/ Khl7aG1l steel, ST-3 siuel
q

!
! ABSTRACT: 4 technique for welding Steel Khl7AGlY and a combination of the latter
[ with steel St3 in the presence of flux and of differont inert gases (CO,, argon)
| was developed. In addition, the usual mechanical pProperties and magnetic
f permeability, as well as the microstmcture, of the steal Kh17AG1Y were determined,
i
|
i
f

|
|
|
|
|

l
!
!
i The experimental results are presented in graphs and tableg (sve Fig, 1). It was !
found that steal Kh17AG1L possesses high plasticity but tends towards _embrittlement | ;
i in the temperature interval 600~-800C ., Welding of the steal should be carvied out i+ ——
with electrodes having the same composition as the steel or, in some cases, with
i the OKnl8N9FBS rod, Welding of the combination KhlT7AQ1Yy ~- S_t:} may be carried out

i
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with Cr-Ni-Mn 20-9-7, Cr-Ni 18-8, or Ep-2 type electrodes, The authors thank G, p,

Manzheley for carrying out the carbide analysis, Orig. art, has; L tables and

6 graphs,
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TITLE: The effect of carbon on the mechanical pronertier/nf auw:ienite steel at low
14

temperatures ?7 l

SOURCE: Metallovedeniye i termicheskaya obrabotka mctullov, no. 5, 1906, 26-27

~
TOPIC TAGS: metglloéfaphy, austenite steel, metal grain, carbvoa steel / En21GTANS
austenite steel,(?h17G9AN4 austenite steel

ABSTRACT: A study was performed to establish the attuinauie Lizit of curvon ip )
austenite steels so that the steels do not become brittldint low_tempergiures.  The ~
chemical content of the steels investigated was (in"$0): Kn21GTasy Stoul : 2.15--0.18"
5i, 7.3--7.8 Mn, 5.8--5.9 Ni, 20.5--21.2 Cr, and 0.29--0.31 :\’2; En1T7GOALY nteel:
0.11--0.19 Si, 11,4--11.8 ¥Nn, 5.7--5,9 Ni, 17.6-=17.7 'r, and C.50-=0.32 .. The

s
z
Ve sd

carbon content in both steels varied from 0.005 to 0.080.. Specimens of Lok steels |
were prepared thrcugh hardening in water at 1050C, followed by lmnersion in a lead -
bath at 700C for 0 minutes. Experiments were performed to meazurce Lhc censitivity

of both steels to exposure to 700C for 1, 5, 10, 40, und 80 min:ics. T Zound

that the carbon content determines the sensitivity for both stesls. La:
were performed in measuring the varistion of impact sirength as a tunct

Card 1/2
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exposure to 700C. The microstructure of the apeciuens wiy Goraine g s her cortadn
tests. It is concluded that the strength of these sucels afver o ooc
4 temperatures is reduced as a result of the separation «or Cr_ .o

2576
face. Specimens having 0.0%% C and less steel after GXLOBUIC al¢ Dol Sauicti 10
embrittlement above -253C, The phase analysis was conducted by V. 3. %i'iueva en
V. A. Belyayeva. Orig. art. has: 2 figures and 2 iabicy.
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INVENTOR: Averchenko, P. A.; Alekseyenko, M. F.; Bebakov, A, A.; Babitszaya, A. XN.; '
Batrakov, V.”P.; Bondarenko, A. L.; Gabuyev , G. Kh.; Yel'tsov, K. S.; Kulygin, G. Vo;
Lola, V. N.; Orekhov, G, N.; Pridantsev, M. V. Sklyarov, P, I.; Smolyakov, V. F,; f
Soroko, L. N.; Solov'yev, L. L.; Frantsov, V. p.; Shamil', Yu, P.; Moshkevich, Ye, I.;
Natanov, B, S. J;z? :

ORG: none <: yé)

|
TITLE: Stainless steel. Class 40, No. 183947,
e U

SOURCE: Izobret prom obraz tov zn, no. 1k, 1966, 82

TOPIC TAGS: stainless steel, chromium titanium steel, molybdenum containing steel,
nitrogen containing steel, titanium containing steel
1

ABSTRACT: This Author Certificate introduces a stainless steel containing
* chromium, molybdenum, and nitrogen. In order to improve weldability, the steel has
the following composition: 0.08% c, up to 0.8% Mr, up to 0.8% si, 15—18% cr,
0.2—-0.6% Mo, 0.0k—0.15 N, 0.4-—1.24 Ti, up to 0.035 S, and up to 0,030 P. (ww]

SUB CODE: 11/ SUBM DATE: 307an65/47a pocss: cedS
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AUTHOR: _Sinel'nikov, M, I.; Babakoy, A. A, i-Barziy, V. K.; Demchishin, 4. V., 4\
Laskaronskly, L. N.; Lyublin| Ve. .3 fe andler, E, G, Cherkashina, N. P.; Cher '*[/

yavskaya, S. G.

' ORG: _ Central Scientific Research Institute of Ferrous Metallurgy, Moscow (Tsentral'-

| ABSTRACT: Ten heats of EIBL1 steel containing 4.8-5.3% Ni and 0.25-0.53% Ti were pre-

nyy nauchno-issledovatel'skiy institut chernoy metallurgii)

TITLE: A study of the p_@ﬁt&l{:_{g of 1Kh2IN5T (EIB11) steel at high temperatures /{
TR .

SOURCE: Moscow. Tsentral'nyy nauchno-issled’ovatel'ski institut chernoy metallurgii,

Sbornik trudov, no. 46, 1966. Spetsial'nyye stali i splavy (Special steels and

alloys), 20-29

P,Q.S""IC l' '/'y
TOPIC TAGS: stainless steel, heat treatment, : » metallographic examina-~
tion, austenite, ferrite, temperature dependence / 1Kh2INST steel, EI811 steel

pared in order to study the effect of temperature and ingot cementation time on phase
composition. The dependence between phase ratios and metal plasticity high tem-

Peratures was also studied. Samples were water quenched aftepr heating/%f—looo, 1100, .
1200, 1250 and 1300°C for 1, 2, 5 and 10 hr. Hot torsion tests were conducted at a
twist rate of 60 rpm at 900, 1000, 1100, 1200, 1250 and 1300°C aftep a 20 min soak.
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J
e increased as a function of temperature. After |
ched to retain the high temperature structure

; and then examined metallographically. The amount of austenite as a functien of heat
! treatment for each steel is given. Micrographs of each treatment are shown for repre-~
! sentative steel samples. The quantity of ferrite increased with rise in temperature
i or increase in time at temperature, with the most intense @ * Y conversion occurring

§ in the 1200-1300°C range; by holding for 10 hrs in this range almost all of the struc-
! ture became ferritic. The plasticity at different temperatures depended on the ratio
i of a- and Y-phases in the structure at the given temperature. Maximum plasticity

| resulted for y-phase contents less than 25-30%. It was recommended that the ingots of
| EIB11 steel be soaked at higher temperatures throughout rolling than is normally typi-
| cal, i. e., at 1290 to 1310°¢C instead of 1250 to 1270°C. Orig. art. has: 1 table,
|
f
i

{

v . ‘
. The number of hot twists to fractur
fracturing, the samples we

: 6 figures,
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N SRy
ORG: Central Scientific Research Institute of Ferrous Metallurgy, Moscow (Tsentral'1<
nyy nauchno-issledovatel'skiy institut chernoy metallurgii)

TITLE: "ugghgnigﬁé:and corrosion properties of the new two-phase Okh21N6B stainless
steel

SOURCE: Hoscow. Tsentral 'nyy nauchno-issledovatel!

Sbornik trudov, no, 46, 1966, Spetsial 'nyye stali i
loys), 5-12

skiy institut chernoy metallurgii,
splavy (Special steels and al-

TOPIC TAGS: stainless steel, titanium, columbium, magnetization, mechanic

al property,
corrosion resistance, metallographic examination /

OKh21N5 steel, OKh21N6B steel

ABSTRACT: A study was done on thg effects of columbium;;édiiions on the ferritic-

~austenitic structure of OKh21N5 ISteels, to which titanium%¢ normally added. Two i

laboratory heats of OKh21N6B steel were made with Nb contents of 0.44 and 0,73%, Me- |

chanical and magnetic EroEertiE ﬁgre given as functions of que?zhing temperature __
. which ranged from 1000 to 1300°C, /%For both alloys the fracture ﬁtrength decreased
monotonically with temperature while 0,

2% yield strength, elongation and impact f
strength changed slightly. Magnetization saturation increased with rise in quench tem-:

confirmed by metallo- [~
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/

: graphy, Changes in these mechanical properties and magnetic saturation were given as |
+| functions of tempering temperature aftep quenching from 1000°c, After tempering in ;

. the interval 450-700°C fop 1, 10 and 100 hps little change in fractupe strength re- g

' sulted although other properties were affected; the 0.2% yield strength increased with

' tempering temperature, while elongation and impact strength decreased. The magnetic

Saturation increased from 4000 to 11000 gauss during tempering to 700°c, All these

. broperties were not greatly affected by the Nb content. Microstructures showed that

| aftep quenching the steel had a ferritic-austenitic structure with dispersed carbides,

: Independent of time, tempering to 600°C did not change this structure, however, in

i the range 650-700°C (10 to 100 hrs) austenite nodules formed within ferrite grains anq

i martensite Platelets formed in the austenite. The number of twists to fracture, given

. @3 a function of testing ‘emperature, increased from % to 1000°C to 20 at 12500°¢,

| OXh21N6B and OKh21NST steels behaved similariy in corrosion tests conducted in boilinJ

: 30, 50 and 65% HNO 3. However, welded samples of OKh2IN6B wepe 3 times as stable in

. 65% HNO3. Welded and unwelded samples of OKh21N6B did not exhibit iptepc i

corrosion tendencieg aftep quenching from 1000 and 1200°c, Orig. art. has: § figures,
. 2 tables. ‘z

| SUB CODE: 11/ SUBM DATE: none/ ORIG REF: 001 .
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TITLE: Ph gigal:mechggigpl and technological propartiosrof
fOKh23N28N3D3T4(El9E§l stool, TasTstant Lo 5ulfuric acid-
“t

5 ! [ |
‘SOURCE: Zashchita metallov, v. 2, no. |, 1966, L50-) 5}

fTOPIC TAGS: corrosion resistant steol, sustenite steel, steel property,
weldlng, arc welding, metel deformatioq/lﬂ(kl}Nik}NY3D3T'%*ee\

- /ABSTRACT: The properties of O0Kh23N2813D3T (E1943), one of the
.jaustenitic s teels developed at TNIICHERMET and Lho Ins titute of =
_;Ehygggglwgggmggynx_Aﬂw§§§BJwﬂro exsmined. L1943 has incroased corroglon
reslaolance to different aggresaiv medla--sulfurjc, phosphoric, oxalic, |
‘formic scids-- by which Kh18N10T \angd Eh17N13M3T steols are rapidly ]
|

lattacked. E19)3 hos a tendency toward_§ﬁg£;£§l§@ggt’hpon prolonged
jhbolding ay, 800-900°, Thig steel 1s not subject Lo intercrystalline R
—.corrosionjhfter hardeniggfnt 1020-1050° in water and bholding et T00° ;

{20 minutes, EI9L3 has good deformation propertlios under both hot angd
i
|

RUN
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icold working conditlons, good technologicol effectiveness ang j
fweldability, o0Spocially with the use of argon_src welding.'” Because of l
‘these properties this steel lends itsell to 1ndustgdal use in medis too f
.corrosive for Kh17N13M3T and where N?OMZB«(ER:h96)“0P_gb}5N5§§16’V |
!
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i ORG:  TsNIIChERMET

TITLE: Mechanical properties of Kh14G1l4N3T steel ar =253C

Svi0 ECH AaNCrie Pippen 7 X NIETINL GRAI S 7ROCTOR &,
i TOPIC TAGS: chromium manganese nickel steel,’ boron containing steel, steel property,

i
i
j SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 10, 1966, 40-41
!
; steel subzero temperature Property/Kh14GN3T steel, Kh1l4G14N3TR steel

ABSTRACT: The properties of Khl4G14N3T and Kh14G14N3TR steels in the as-cast and in
hot-rolled conditions have been investigated at -253c: Annealed at 1050C and water
’ quenched, the steels had a fine-grained austenitic~ferritic structure, while the

Kh18N10T steel used for comparison had fully austenitic structure. At ~253C, rolled
' and annealed Kh14G14N3T steel had a tensile strength of 160 kg/mm?, a yield strength

of 49 kg/mn?, and elongation of 347%, and a reduction of area of 28%, compared to

185 kg/mm?, 68 kg/mm2, 32%, and 42% in the Kh18N1QT steel and 152 kg/um2, 58 kg/mm2,

38% and 50% for boron-bearing Kh17G14N3TR steel. Kh14G14N3T steel in the as-cast

condition had a much lower strength, (70 kg/mm2) and extremely low ductility, and an

elongation and reduction of area of only 5X. At -253c, a6-cast Khl4G14N3T steel had

Card '1/2 UDC: 620.17:669.14.018.8:536.48
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Thus, hot-rolled Kh14G 14N3T and Kh

14G14N3TR steels have ‘mechanical properties
comparable to those of the Kh18N10

T steel. Orig, arc, has: 2 tables.
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e tokhne o, oyevich; KATKOVA, N., red.; SAKNYN!

3 Yuog

[In the land of cedar
and sable]V kraiu kedra 3
low(/;k, Sverdlovskoe knizhnoe izd~vo, 1961(: rgzlpsobc():ég‘& iv?gc)l-
elym Valley-- ‘Zoology) (Pelym Vanoyu-Botaxvs &
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Babakov, I. ,H. - 0ne notl
acthod of calculat, hary
offect,” Nauch zaplsici Khartke melhan, - m“;&,unoggﬁigt°°§,{f§;ients of
sue 1, 1948, p, 3-8, 4 » Vol., IX,

S0s U-3566) 15 March 53, (Letopj_s 'ZImrnal 'nykh Statey, Yo. lh, 191‘9).
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Babakov, Ivan Mikhaylovich

Teoriya kolebaniy (Theory of Vibrations) Moscow, Gostekhizdat,
1958. 628 p. 15,000 copies printed.

Ed.: Levantovskiy, V.I. ;3 Tech. Edsg: Brudno, X.F.

PURPOSE: This book is approved as a textbook on the theory of
osclllations and the stability of motion for students of engineer-
ing and physics faculties of Soviet universities. Some chapters
are more advanced and go beyond the teaching curriculum.

COVERAGE: The book conslsts of three parts. The first part deals
with linear systems with g finite number of degrees of freedom.
Equations of the system of small vibrations and the methods of
their integration are presented. Approximate methods of the
determination of frequencies and resonance in machines are
studied. The second part deals with linear 8ystems with an
infinite number or degrees of freedom. Vibrations of straight
rods, straight shafts and plates are studied and approximate
methods of calculation are presented. Part three deals with

TS | e S S A
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Theory of Vibrations

the generai theory of the stability of motion and simplest

nonlinear systems.
are studied.

Certain general methods of nonlinear mechanics
There are 90 references, 69 of which are Soviet

(including 2 Ukrainian) 8 English, 11 German, and 2 French. The

author thanks Professops N.I. Bezukhov,
for their help in preparing the book.

TABLE OF
CONTENTS :

Introduction

A.S. Vol'mir and A.I. Lur'ye

PART 1. LINEAR SYSTEMS WITH A FINITE
NUMBER OF DEGREES OF FREEDOM

Ch. I.

Systems With One Degree of Freedom

1. Systems with one degree of freedom
2. Equation of vibrations of a system with one degree

of freedon

3. Ostrogradskiy-Hamilton principle of least action for

8 conservative system

Card 2A7
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BABAKOV, Ivan Mikhaylovich; KREMENTULO, V.V,, red,

[Theory of vibrations] Teoriia kolebanii, Izd,2,, perer,

Moskva, Nauka, 1965. 559 p, (MIRA 18:6)
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BABAKOV, M.P,, tekhnik

Electric relay for limiting the idle operation of the rectifiers of
electrolytid tanks, Energetik 11 no.5136 My '63, (MIRA 1617)
(Bleotric relays) (Electris ourrent rectifiers)
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\BABAKOV', M.P.; STREL'CHIK, A.A.

Protection of electric motors from ¢verheuntin Pr
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BESSONOV, L.A.; BABAKOV, N.A,, prof,, retsenzent; rN'Nuk0y. NS,
prof., retoenzentf“TAvleV B.M., prof., doktor tekhn,
nauk retsenzent

{Principles of graph theory] Osnovy teorii grafov; ucheb-
noe posobie. Moskva, Vses, zaochnyi energ, in-t, 1964, 48 p.
(MIRA 19:1)
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BABAKOY, H.A., kandidat tekhnicheskikh nauk.
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Entry of an eleotric arc into an arc extinguishi id, Veat.elekt
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BABAKOVA, NA

USSR/Electricity - Rectifier Schemes Jan/Feb 51
Detectors

"Selecting & Hookup Scheme for Rectifiers in
Detector Apparatus,”K. K. Karandeyev, N. A.
Babakova, L'vov Polytech Inst -

*Avtomat i Telemekh' Vol XII, No 1, pp 68-81

Authors expound reasons for selecting rectifica-
tion schemes in detector apparatus and procedure
for detg optimum values of the pasrameters of
these schemes. Three bridge schemes wath 4 and
2 rectifiers sre subjected to exptl analysis.

167136 _

USSR/Electricity - Rectifier Schemes, Jan/Feb 51
Detectors (Contd)

Authors derive formulas for finding the order

of values of optimum parameters. Submitted

ol Mar 49; resubmitted 18 Oct 50 after re-

vision.

187T16
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Bagakov, N M .

AID P - 2366
Subject : USSR/Electricity

Card 1/2 Pub. 27 - 29/30

Authors : Babakov, N. A., Prof., Tsypkin, Ya. L., Prof.,
“Shumilovskiy, N. N., Prof., and others, members of
the Chair of Automatic Control and Regulation of the
All-Unlon Correspondence Institute of Electrical
Engineering

A. A. Voronov. Elemeniy Teoriil Avtomaticheskogo

Regulirovaniya (Elements of the Theory of Automatic
Regulation). 2nd Ed., revised and supplemented, 471 pp.,
1954, Military Publishing House of the Ministry of

Defense of the USSR (Book review).

Periodical : Elektrichestvo, 5, 87-88, My 1955

Abstract ¢ The authors of the book review discussed it at the
meeting of the members of the chair. After a systematic
discussion of every chapter, the authors conclude that
the book presents a valuable contribution to the presen-

. tation of this new and rapidly developing branch of

A [
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AID P - 2366
Elektrichestvo, 5, 87-88, My 195%

Card 2/2 Pub, 27 - 29/30

engineering. Its most important deficiencies are

its insufficlent development of the theory of non-
linearity and that not enough numerical examples are
given. Otherwise, the book 1s highly recommended and
was approved by the Ministry of Culture of the USSR.

Institution: None

Submitted : No date
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- dARE OV peliaka . prof., doktor bekhn,nauk

Criteria for thae evaluation of distortion in automatic eantrol

gyatons. Trudy VERI no.9:161-170 58, (HIRA 12:10)
Automntic control) '
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RYBAKOV, B,V.: Prinimali uchastiye: TOLOKONNIKOY, MI1,; EASHMACHNIKOV,
S.1.; SMIRNOV, A,K,; KHOMUTOV, A I.; SHAMANING, V.I1.; SHIBAYERV,
Z2.K, BABAKOV, N,4,, doktor tekhn.nauk, red.; MAZALOV, N,D,,
kand. tekhn,nsuk, red,; SOBOL:iVA, N.M., tekhn,red,

(Automstic and remote control 1
1 telemekhanika v narodnom khoziaistve,

N.D.Mazalova,
226 p,
(Automatic control)

o
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n the national economy] Avtomatiks

Pod red. N,A.Babakova i

Moskva, Vses,.in-t nguchn,itekhn,informatsil, 1960,

(MIRA 13:10)

(Remote control)
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AUTHORS: Shumilovskiy, N.N,., Professor, Dootor of Teohnioal Soiences,
Gol'dfardb, L.S. Professor; Doctor of Technical Sclences,
MJ—H.LA” Professor, Doctor of Technical Seciences,
Goryainov, O.A+, Docent, Candidate of Techniocal Scienoces,
Naumov, B.N., Docent, Candidate of Teohrioal Sciences

TITLE: Ya.2, Teypkin. Teoriya impul'snykh sistem (Theory of Impulse Systems).
7124 Pages, Price 23 Rubles 25 Kopecks. Gosudarstvennoye izdatel’atvo

fiziko-matematicheskikoy literatury (State Publishing House of
Physice and Mathematicgl Literature), 1959

PERIODICAL:

Elektriochestvo, 1960, No. 5, pp. 94-95

The book belongs to those fundamental monographs
science and establish new solentific dostrines,
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Ya.Z. Teypkin, Teoriya impul'snykh sistem (Theory of S/105/60;003'g?05/28/028
Inpulse Systems). 724 Pages, Price 23 Rubles 25 Kopecks.B007,/B008
Gosudarstvenrnoye izdatel'stvo fiziko-matematicheskikoy

literatury (State Publishing House of Physics ang

Mathematical Literature), 1959

showed that the intermittent ocontrol is g
systems; than the systems of automatio oontrol
types of quantization of amounts and the
to them. The book oconsists of § chapters. 4 classification of the systems from
the point of view of the methods for the transmission of signals in these

systems is made in the introduction. The basic definitions are given in the 1at
chapter angd many characteristio exanp
mathematics for the investigation of

The theory of open impulse systems is

explained in the 3rd chapter. The methods
in the 4th chapter for the investigation
m8. The entire complex of problems from the

ven in the 5th chapter. Typical impulse
systems are analyzed in the 6th chapter. The book is written intelligibly, but

it requires a certain theoretical preparation and knowledge. The present review
was discussed and approved at the meetings of the kafedra "Avtomatika 4 tele~
mekhanika" MEI (Chair of "Automation and Telemechanios" at the Moscow Institute

7_2"
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YaoZo Taypkino
Impulse Systems). 724 Pages,

Mathematical Literature), 1959

of Power Engineering)

Teoriya impul’snykh sistem (Theory of
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s/ 105/60/000/05/28,/028
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Price 23 RBubles 25 Kopecks.B007/B00
Goaudaretvennoye izdatel’sivo f£i ziko-matenati

cheskikoy
literatury (State Publishing Houge of Physics

and

end the kafedra "Avtomaticheskiy kontrol® { Tregulirovaniye®

VZEI (Chair of "Automatic Control and Regulation" at the All-Union Correspondence

Institute of Power Engineering).
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$/105 60/000/011 /008 /008
B012/B058

AUTHORS : Vladziyovskiy, A. P., Dikushin, v, I., Petrov, I, 1.,
Babghgv, N. As Tareyev, B. M., Chilikin, M. G., and
Othersg

TITLE; .XLWQ:LZR?ma"z on the Occasion of Hig 50th Birthday ang the
25th Anniversary of Hig Engineering, Scientific, and
Podagogical Activities

PERIODICAL: Elektrichestvo, 1960, No. 11, p. 94

TEXT: For 20 Years Vliadimir Grigor'yevich Zusman
elektrotekhnicheskiy otdel Eksperimental'nogo nauc skogo
ingtituta metallorezhushchikh stankov (ENIMS) (Department of Electrical
Engineering at the Experimenta] Scientific Research Institute of Metal-
cutting Machine Tools) which plays an important role in laying down
technological rules for the electrical

other machinery. He ig the author of more than 45 publisheqd rapers and
inventions in the field of electric drive and automatic control systemg,
He has deliveredq & great number of lectures gt All-Union Technical

Card 1/2
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V. G. Zusman, on the Qccasion of His 50th . s/105/6o/ooo/o11/ooe/ooa
Birthday and the 25th Anniversary of Hisg BO12/B058

Engineering, Scientific, and Pedagogical Activitieg

Conferences. Hig main studies deal with contr

involving electronic, d

fiers, as well ag elect

ments of low-voltage apparatus. Hig studies on theory and practice of
comprehensive automation in machine building are noteworthy. In recent
Years, his tean developed a geries of new systems for the numerical con-
trol of machine tools, extensively using electronic means, and the cagl-

culation technique. v. ¢. Zusmantg redagogical activity dates back to
1936, and at present he ig teaching at the Vsesoyuznyy zaochnyy

energeticheskiy institut (All-Union Correspondence Institute of Power
Engineering). There is 1 figure.

10007-2"
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POPKOV, S.L.; BABAKOV, N.A., doktor tekhn, nauk, prof., red.

[Manual for the couse on computer equipment and apparatus;
electronic analog computers] Uchebnoe posoble po kursu:

N Schetnoe reshaiushchie pribory i ustroistwa; elgktronnye
modeliruiushehie ustroiatva. Moskva, 1962, 75 p,
- (MIRA 16:4)

1, Moacow, Vsesoyuznyy zaochnyy energeticheskiy institut.
Kafedra eytomaticheskego kontrolya 1 regulirovaniys,
(Eleoctronic analog computers)
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BABAKOV, N.j BULGAKOV, V.,
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Modemizat
Pt ion of temperature conirol devices, Radio no.10:27

(MIRA 16:11)
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